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WHAT IS THE BEST SOYBEAN ROW WIDTH? 
A U.S. PERSPECTIVE 
Richard Johnson 
Principal Scientist 
Deere & Company, Technical Center 
D. E. Green 
C. W. Jordan 
What is the "best" row width for soybeans? That seemingly simple question has been the 
subject of debate and research for about 80 years - ever since people stopped thinking of 
soybeans as a hay crop and started considering it a grain crop. 
A person who sifts through he data generated by those 80 years of research will discover 
two sure facts. First, there are volumes of research data. Second, not all of the conclusions are 
the same. 
Do these variations destroy the credibility of row width research? Certainly not. Rather, 
they demonstrate that yield response to changing row width is not the same in all locations and 
cropping systems. The fact that extensive research has been conducted simply allows us to feel 
more secure in the conclusions we reach and share in this article. 
Before we discuss specific yield response to various soybean row widths let us first discuss 
the basis behind narrow rows. 
The Crop Factory 
Producing soybeans (or any crop, for that matter) is a little like running a factory: You 
take inputs from a warehouse and use a driving force to combine them into a product. The 
inputs in a soybean field include seed, nutrients, water, and carbon dioxide. The driving force is 
energy from sunlight. 
Many of our crop management" tools and practices are aimed at keeping the warehouse 
(primarily the soil) well-supplied, and then at attempting to provide an optimum environment for 
the driving force to do its work. As an example, we control weeds, insects, nematodes, and 
diseases so that the supplies in the warehouse can be used to make a crop, not an unwanted 
product. 
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Why narrow the rows? The main purpose is so that sunlight will fall on green crop tissue, 
not bare soil. On any given day, the sunlight that is not captured by the crop is simply lost 
forever, not stored as are water, fertilizer, etc., which can then be used later. The earlier a 
canopy can close, allowing all the sunlight to fall on leaves, the less sunlight will be wasted. 
Researchers have found that sunlight can indeed, have an impact on yields. By providing 
additional sunlight or carbon dioxide to crops, researchers have sometimes been able to 
dramatically increase yields - up to nearly double in some cases. 
Row Width Needs 
The process in which green tissue uses carbon dioxide, water, and the sun's energy to 
produce sugar is called, of course, photosynthesis. And from the research just mentioned (which 
was reported in this magazine earlier) it is clear that the amount of photosynthesis in a field can, 
indeed, limit crop yield. But this does not limit yield at all growth stages of the crop. 
· Researchers have learned that providing extra photosynthesis during vegetative growth 
generally does not increase yields. But the same treatment during pod formation and early grain 
fill will increase the yield dramatically. This explains why an injury to the crop (from herbicide, 
hail, drought, disease, insects, or whatever) early in the season often hurts yields little. The same 
sort of injury or stress later in the season, though, will hurt yields significantly, since it comes at 
a critical time for photosynthesis. 
The research into photosynthesis in soybeans has given us a valuable lesson in interpreting 
row width responses. This lesson is that the field should be set up so that it can provide the 
maximum amount of photosynthesis by the time the pods are set on the plant. 
In other words, rows should be sufficiently narrow to close the soybean canopy by 
the time the plants have begun flowering. In this way, the sun's energy will be captured by 
green plant tissue, not wasted on the soil, when the plant needs all the photosynthesis production 
it can get. 
Optimum Row Widths 
Based on the statement in bold type in the previous paragraph, you can see why there may 
be different results from row width studies across the nation. The secret is not how wide or how 
narrow the rows are, but whether the canopies are closed at the onset of flowering. 
A southern full-season soybean variety planted in early May will grow for a much longer 
period of time before it begins to flower than will a northern full-season variety planted in early 
May. With more time before flowering, the southern soybean can be planted in wider rows and 
still have its canopy closed by flowering. 
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As a general rule of thumb, the farther north you go in the U.S., the narrower the 
optimum row width, because the plants are smaller at flowering time. Rows as wide as 36 or 38 
inches in the South can be closed over at flowering time. This is one reason why some row width 
studies in the South have shown essentially no yield response to the narrowing of the rows. 
But things are not quite that simple, for not all soybean varieties grown within a region 
will begin flowering the same number of days after planting. The time of flowering is controlled 
by variety, day-length, and temperature. Early varieties will begin flowering sooner than full-
season varieties planted at the same time. And bushier varieties will fill in rows more quickly 
than will smaller, more compact varieties. 
Even within a variety there will be differences. A given variety will generally flower sooner 
if it grows under shorter day lengths and warmer temperatures than it will under longer days and 
cooler temperatures. Thus, a late-planted soybean (such as in a double-cropping situation) will 
begin flowering when the plants are smaller than if it were planted in May. So it is more likely 
to show a greater response to narrow rows when double-cropped than when planted in the 
spring. 
Narrow~ow plantmg d~ not greatly help soybean roots to explore more of the field. as roots are quite capable of doing that on the~r own RL. 
Mitchell and W./. Russell showed in the early 1970's that soybean roots will have grown outward 12 to 18 inches while the leaves will have 
grown no more than 3 to S mches. Their research was conducted at Iowa State University, and thrs drawing is a direct copy of one of the~r 
photographs. 33 
There is yet one more variable in the South. It is possible to plant before May in some 
cases. The short day lengths of early spring will induce early flowering and the plants will be 
smaller. So a soybean planted under these conditions will respond to narrow rows, while the 
same variety planted in May or June may not. 
Crop Stress 
Up until now we have discussed light interception as the main limiting factor in soybean 
production. There are, of course, many other things that can hurt yields; drought, for example. 
A dry spell during flowering and early grain fill can greatly reduce the yield advantage of narrow 
rows. It will not cause the narrow rows to yield less than the wide rows, however. Other 
stresses, such as nutrient deficiencies, can also reduce the benefit of narrow rows. 
Pest control - particularly weed control - is perhaps the thing that most limits the adoption 
of narrow-row production. Farmers who have pest problems want row widths wide enough to 
permit mechanical cultivation or pesticide application equipment to get back into the field. 
Of course, compromises are possible. A grower can plant in 15- to 20-inch rows, leaving 
wider skips for tractor tires, and still get the desired canopy closure by flowering. 
SOYBEAN YIELD RESPONSE TO ROW WIDTH 
0o~---1~0~--~2~0--~3~0~--~4~0~~5~0 
ROW WIDTH • INCHES 
Yi~ld r~spons~s to rov. w1dth usu•llv v•ry from th~ bottom li~ 
l•~l~d "'y~s .. (typ1c•l of th~ north~rn U.S.) to th~ top lm~ 1•~1~ 
··y~s ·· (typ1c•l of some produCtiOn syst~ms in th~ South). Th~ 
r~spons~ is not a stri1ght-lin~ mcr~•s~ in y1~ld. nor is it an •brupt 
chang~ it n•rrow row sp•cings. •s shown by th~ two lin~s 1•~1~ 
··no·· 
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if ~srs •r~ • probl~m •nd ~st control 1s s•crli•c~ to e• t remei, 
n01rrow rows. 
Some Narrow Row Myths 
Some persons have suggested that narrow rows can have two major impacts on variables 
other than light interception. Although there may be some impact on other inputs, it is not often 
major. 
Water use is supposedly greatly affected by narrow rows. Some have suggested that 
narrow rows will use less soil moisture because the soil is shaded, cooler, and will, thus, have less 
evaporation. Still others have said leaves over the soil will transpire more water than would be 
lost to evaporation, so the narrow rows would use more water. In actuality there is little 
difference. If the narrow rows do use more water, it is being used to produce more crop not just 
wasted to evaporation. Narrow rows may not yield more than wide rows during a dry year, but 
they should not yield less either. 
Improved root growth is a second myth concerning narrow rows. Roots are supposedly 
able to explore the soil profile more rapidly early in the season when the rows are narrow. This 
is generally speaking, of minor significance because soybean roots grow rapidly in the lateral 
direction anyway. One month after planting a typical soybean root system has grown about 12 
to 18 inches toward row centers while the leaves have progressed only 3 to 5 inches. 
The narrower the width, the greater the yield is a third myth. This position is no more 
logical than to say the more fertilizer you put on a crop the greater the yield or the higher the 
population the greater the yield. We know that with any input there is a law of diminishing 
return. There is an optimum row width for each situation. With soybeans, once the rows are 
narrow enough so that the crop intercepts all the sunlight, further narrowing will not increase the 
yield further. · 
Other Considerations 
In an ideal world, equidistant plant spacings (the same distance between plants in all 
directions) will provide the maximum crop yield. At correct seeding rates this ideal is approached 
with row widths of 6 to 10 inches. Rows this narrow will shade the soil and reduce the need for 
chemical weed control. Uniformity of plant spacing within the rows is, perhaps more important 
for weed control than it is for maximizing yield. 
The best planting equipment will depend on a number of things. If the seedbed is well-
prepared just about any type of equipment can produce an acceptable stand (if the seedbed is not 
quite so perfect (due to either surface roughness or crop residue) it is generally easier to produce 
a consistently acceptable stand with a row crop planter than it is with a grain drill. 
Most research has shown that when rows are narrowed to less than 20 inches the seeding 
rate should be increased 10 to 30 percent. This higher seeding rate will help assure an adequate 
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stand. Equi-distant spacing allows higher densities without lodging problems. When plants are 
crowded, stems will be thin and lodging problems are likely. Equidistant spacing corrects both of 
these problems. One further advantage to higher populations in narrow rows; the height of the 
lowest pods on the stems is increased, which can help reduce harvest losses. 
Summary 
There has been a great deal of research into soybean row widths during the past 80 years. 
Although there is some disagreement, the majority of it fits a common pattern when interpreted 
with the aid of recent research in crop physiology. Narrowing the rows causes sunlight to be 
intercepted by the whole crop earlier in the growing season, resulting in greater seasonal dry 
matter production (photosynthesis) per unit of land area. 
Photosynthesis does not greatly limit grain yield until after the crop flowers. Thus, the 
critical concept that emerges is that soybean row widths should be narrow enough to result in 
canopy closure by the time the plants are flowering. 
Since different cropping systems and different soybean varieties reach flowering at different 
time intervals after planting, the ideal row width varies. The following generalizations can be 
made, however, regarding row widths. 
• In the U.S., optimum row widths decrease as you move farther northward. 
• Late-planted and doublecropped soybeans are often more responsive to narrower rows 
than are soybeans planted at conventional spring planting dates. 
• Within a region, the soybean varieties that benefit the most from narrow rows are those 
that flower earlier or do not "spread out" into row centers. 
• Within a region, fields that are consistently under stress from weeds, drought, fertility, 
disease, or insects will be less likely to respond to narrow rows. 
• Regardless of row width, the objective should be full canopy closure by flowering. 
• Soybeans planted in 6 to 10-inch row widths approach the ideal pattern of equidistant 
spacing and should result in maximum yields if the stand is adequate and pests are controlled. 
• If postemergence pesticide applications and improved stand establishment are needed, 
producers can realize the majority of the advantages of narrow rows by using row widths of 15 to 
20 inches and leaving skips for tractor wheels. 
36 
